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Let DE, or its equal PA, the laminae being infinitely thin, be denoted by s. Then s - \ sec i.
Let the radius of curvature of the ray of light, or the radius of the circle touching the ray in the points D and E, be denoted by R, and then we have
Curvature = -=? = -. R    s
Hence                       Curvature = —---------r,
/ZA,   sec %
,-t                   IA — 1
or                                 Curvature =-------sin i.
/HA,
But since the curvature of the ray of light is independent of
the small thickness which we may take for the infinitely thin
laminae, and can only vary with the angle of incidence i, we must
have IM — 1/yuA, in the foregoing equation constant; and so we have
Curvature cc sin i,
which has its maximum value when i is a right angle; that is, when the ray is passing horizontally, or infinitely nearly so.
This shows that if the ordinarily assumed law of refraction be truly applicable to a ray of light passing extremely nearly horizontally through level laminae of air of varying density, the curvature of the ray of light must approach to a maximum as the inclination of the ray approaches to horizontality. From this, if true, the step is natural, or inevitable, to the conclusion that, leaving out of account the rotundity of the earth, and conceiving the laminae of constant density to be level planes, a ray of light directed level so that if it were to traverse a straight path it would pass along an infinitely thin lamina of uniform density, but with less density above and greater below, would be bent by virtue of the difference of the densities above and below it.
It must, however, be admitted that there is something perplexing, or not quite satisfactory to the mind, in taking this final step to the perfectly level ray; for as soon as the inclination of the ray becomes zero the whole foundation and framework of the investigation fails, there being then no oblique passage of a ray from one lamina into another, no incident and no refracted ray, and consequently no ratio of sines of angles of incidence and refraction; though all these would be required to be discussed as